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(57) Abstract 

A system and method for selecting an outbound sub- 
system and an inbound subsystem to communicate between 
a subscriber unit (10) and an integrated communication sys- 
tem having a number of independently operating subsystems 
(30. 50). The subscriber unit (10) stores in memory (77) 
each of the different types of messages that it can handle, 
a list of the subsystems that can be used to communicate 
the message type wherein each list is ordered according to 
the subscriber unit's preference. When the subscriber unit 
receives control information identifying a particular type of 
message, the subscriber unit identifies at least one outbound 
subsystem for the received message type covering the area in 
which the subscriber unit is located. The subscriber unit then 
communicates this information to the integrated subsystem 
using an inbound channel of the most preferred identified 
subsystem. If none of the identified subsystems includes an 
inbound channel the subscriber unit identifies the most pre- 
ferred inbound subsystem that the subscriber unit can access 
regardless of message type. 



-56 



CENTRAL 1 






CONTROLLER | 










. C 


54 


r 52 






LARGE 




LARGE 






AREA 




AREA 






DATA- 




SERVER 






.BASE. 







LOCAL 
NETWORK 
INTERFACE 



EXTERNAL 
NETWORK 

- 50 



r 



46 




EXTERNAL 
NETWORK 

_ 30 




xi. -»o /i r\C\0 Cor»inn TT\ 








FOR THE PURPOSES OF INFORMATION ONLY 






Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 


applications under the PCT. 










AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


Bj 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CC 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cdte d' I voire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


VI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 




WO 97/08903 PCT/US96/1 1693 

SYSTEM AND METHOD FOR SELECTING A SUBSYSTEM FOR 
MESSAGE TRAFFIC IN AN INTEGRATED COMMUNICATION 

NETWORK 

5 

FIELD OF INVENTION 

The present invention relates to a system and method 
for communicating different types of message information 

10 to a selective call communication device in an integrated 
system having a number of subsystems capable of operating 
independently and more particularly to such a system and 
method for selecting an outbound subsystem to communicate 
message information to a subscriber unit and for selecting 

15 an inbound subsystem for communicating information from 
the subscriber unit to the integrated system. 

BACKGROUND OF THE INVENTION 

20 Selective call radio frequency devices such as pagers 

and cordless telephones, i.e. CT-2 handsets, cellular 
telephones, radio telephones, etc. are known for operating 
in independent communication systems. Integrated 
communication systems have combined two of these known 

25 independent systems as subsystems thereof for 
communication with combination subscriber units. A 
combination subscriber unit is a selective call 
communication device that includes the functionality of 
the different devices that operate in each subsystem 

30 alone, such as a combination pager and cordless telephone. 
Examples of such integrated systems and/or combination 
selective call communication devices are described in 
United States Patent Nos . 5,392,542; 5,148,473; 5,202,912; 
and 5,307,399. 

35 The subscriber units in an integrated system may have 

very different functionalities. For example, a subscriber 
unit" may only be able to access one type of subsystem 
while another subscriber unit may be able to access many 
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different subsystems. Further, the type of messages 
communicated on the various subsystems to various 
subscriber units may vary greatly. For example, some 
different types of messages that might be communicated on 
5 the various subsystems may include short alpha-numeric 
messages, long alpha - numeric messages, graphic 
information, voice information, etc. Thus, selection of a 
particular subsystem to communicate a particular type of 
message to a given subscriber unit can be a very complex 
10 process . 
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SUMMARY OF THE INVENTION 

In accordance with the present invention/ the 
disadvantages of prior systems and methods for selecting a 
5 subsystem for communicating information in an integrated 
communication network have been overcome. In accordance 
with the present invention, a system and method are 
provided for selecting an outbound subsystem for message 
information based upon the type of message that is to be 
10 communicated. Further, if the selected outbound subsystem 
does not have an inbound channel accessible by the 
subscriber unit, the system and method of the present 
invention select an inbound subsystem based upon the 
subscriber unit's preference. 
15 More particularly, in accordance with the present 

invention, information is stored in a subscriber unit 
identifying, for each of the different types of messages 
that the subscriber unit can receive, a list of the 
subsystems capable of communicating the message type 
20 wherein the list is ordered according to the subscriber 
unit's preference. When the subscriber unit receives 
control information from the integrated system identifying 
a particular type of outbound message to be communicated 
to the subscriber unit, the subscriber unit identifies the 
25 most preferred subsystem in the list stored for the 
indicated message type where the subsystem covers the area 
in which the subscriber unit is located. Thereafter, the 
subscriber unit communicates to the integrated system, 
subsystem selection information including the identity of 
30 the most preferred subsystem to be used to communicate the 
outbound message to the subscriber unit. 

These and other advantages and novel features of the 
present invention, as well as details of an illustrated 
embodiment thereof, will be more fully understood from the 
35 following description and drawings. 
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BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is an illustration of an integrated system 
having independent subsystems with wide area and small 
5 area coverage; 

Fig. 2 is a block diagram of a modular radio network 
architecture for the integrated system depicted in Fig. 1; 

Fig. 3 is a block diagram of a selective call 
communication device in accordance with the present 
10 invention for operation in the integrated system of Fig. 
1 ; and 

Fig. 4 is a flow chart illustrating a subscriber unit 
subsystem selection routine in accordance with the present 
invention . 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 



An integrated communication system in accordance with 
the present invention includes multiple subsystems that 
5 are capable of operating independently. Any one of the 
subsystems may be either a two-way subsystem or a one-way 
subsystem. However, the integrated system should include 
at least one outbound subsystem that is capable of 
transmitting information or traffic to a subscriber unit 
10 10 on an outbound channel and at least one inbound 
subsystem that is capable of receiving traffic from a 
subscriber unit 10 on an inbound channel. 

Fig. 1 illustrates one example of an integrated 
communication system that includes one or more wide area 
15 subsystems with high power based substations 12-14 and one 
or more small area subsystems having low power transceiver 
hubs 16-28. A wide area subsystem is highly reliable and 
has excellent coverage and building penetration. A paging 
system is an example of a wide area subsystem as is a 
20 messaging system where information such as weather, 
sports, stocks and bonds, etc. is broadcast to multiple 
subscriber units having a common address . A small area 
subsystem typically has a very high system capacity for 
computer connectivity and interactive applications. An 
25 example of a small area subsystem is a wireless local area 
network (WLAN) . However, a small area subsystem covers a 
relatively limited area such as a single building or a 
complex of buildings in a given location, the coverage 
area being relatively small due to the low power and high 
30 bit rate transceiver employed in such a subsystem. It is 
noted that although Figs. 1 and 2 depict wireless 
subsystems, the subsystems of the integrated system in 
accordance with the present invention may be wired 
subsystems as well. 
35 Fig. 2 illustrates a possible architecture of the 

integrated system of Fig. 1. As shown therein, each of 
the low power, local hub transceivers 16-18 of the small 
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area subsystem 30 is coupled via a small area network 32 
to a local server 34 having an associated database 3 6 that 
stores registration information, among other things, 
identifying the locations of the subscriber units 
5 registered to the small area subsystem 30. The small area 
subsystem 3 0 is connected to an external network that may 
be wired or wireless via an appropriate local network 
interface 38. The small area radio network 32 is also 
coupled via a first bridge adapter 40 to a bridge 42 
10 wherein the bridge 4 2 is coupled via a second bridge 
adapter 4 4 to the large or wide area radio network 46. 
The bridge 4 2 may be a software communication link or the 
like between the small area subsystem 30 and the wide area 
subsystem 50 to allow communications between these 
15 different subsystems or networks 32 and 46. Each of the 
high power base stations 12-14 of the wide or large area 
subsystem 50 includes at least one transmitter unit and 
may include one or more receiver units associated with 
each transmitter unit. The base stations 12-14 are 
20 coupled to a large area server 52 and to a local network 
interface 54 via the large area radio network 46. The 
registration information from subscriber units registered 
to the wide area subsystem 50 is stored in a large area 
database 54. After a subsystem 30 or 50 receives 
25 registration information from subscriber units 10, the 
subsystem 30, 50 will communicate the registration 
information to a central controller 56 of the integrated 
system. So that the central controller 56 knows where to 
locate the subscriber unit. It is noted that as shown in 
30 Fig. 2, the controller for the wide area subsystem 50 also 
serves as the central controller 56 of the integrated 
system. In another embodiment, a central controller that 
is separate from the controllers of the individual 
subsystems may be provided. For a national or worldwide 
35 integrated system, a layered subscriber location database 
architecture such as shown in United States Patent No. 
5,274,845 assigned to the assignee of the present 
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invention and incorporated herein by reference may be 
used. 

As an example of a page, where one of the wide area 
subsystems of the integrated system is a wide area paging 
5 subsystem, the controller of the subsystem receives input 
messages or page initiation messages from a telephone or 
the like. The controller generates paging address and 
message information in accordance with a particular 
signalling protocol for transmission to an intended 
10 subscriber unit, i.e. a pager. The paging information is 
coupled from the subsystem controller to either a single 
transmitter unit such as a transmitter unit 12, 13 or 14 
shown for the subsystem 50, or to a number of transmitter 
units in a zone. The one or more transmitter units 
15 transmit the paging information as radio frequency (RF) 
signals via respective antenna for reception by a 
particular subscriber unit 10 in accordance with an 
identification of the subscriber unit that is included in 
the transmitted information. 
20 A subscriber unit 10 that is a portable two-way 

selective call communication device may take the form of a 
pager 70 as shown in Fig. 3. The pager 70 includes an 
antenna 71 for intercepting transmitted RF signals and for 
transmitting RF signals. The antenna 71 couples a 
25 received signal to one or more transceivers 72, 73 each of 
which is provided for communication with a particular 
subsystem. Each of the transceivers produces a data 
stream representative of a demodulated received signal 
coupled to a decoder/controller 74. The transceivers 72, 
30 7 3 are also responsive to a modulation input such as data 
received from the decoder/controller 74 to frequency 
modulate a carrier signal for transmission out from the 
pager 70. As is well known in the art, the decoder/ 
controller 74 may include a central processing unit such 
35 as a microprocessor 75 or the like for processing 
demodulated signal information in accordance with the 
software stored in a memory 77 of the decoder/controller 
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74. The decoder/ controller 74 is also responsive to 
inputs from one or more switches 80 or other input devices 
to generate data that is coupled to a transceiver 72, 73 
for transmission out from the pager 70. The RF signals 
5 transmitted by the transmitter units of a paging subsystem 
typically include control information containing an 
address that identifies a particular pager 70 and any 
necessary zone information and/or queries. The page 
message information follows the control information. The 
10 decoder/controller 7 4 decodes a received address by 
comparing it with one or more addresses stored in a code 
plug or code memory 76. If the decoder/controller 74 
detects a match between a received address and a stored 
address, an alert signal may be generated by a device 7 8 
15 so as to alert a user that a message has been received by 
the pager 70. The alert signal may be an audible and/or 
tactile alert such as a silent vibrating alert. It is 
noted that if the RF signals only contain control 
information and no user viewable message, an alert need 
20 not be generated upon an address match. The switches 80 
may be actuated by a user to select between the types of 
alerts as well as for inputting information to the memory 
77 and causing a message stored in the memory of the 
decoder/controller 74 to be accessed for display on a 
25 display 82. The switches 80 may also provide additional 
functions such reset, read, delete, etc. as is well known. 
It will be apparent that the switches may form a keyboard. 
Alternative or additional input devices may also be 
included in or connected to the subscriber unit such as a 
30 touch panel, mouse, etc. The subscriber unit 10 may also 
include a conventional communication port 81 for hardwire 
connection to a wired subsystem as well. 

In order to aid in locating a subscriber unit 10 in a 
particular subsystem, the subsystems are divided into zone 
35 coverage areas . In an integrated system there are 
multiple types of zones, for example, the large coverage 
area zones of a wide area subsystem and the small coverage 
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area zones of a small area subsystem as depicted in Fig. 
1. More particularly, a zone is defined as the area 
covered by a set of transmitter units of a subsystem 
wherein the transmitter units in a zone simulcast the 
5 system control information to the subscriber unit 10 . 
Each zone has a zone identification (ZID) that is included 
in the control information broadcast by the transmitter 
units in the zone . The system control information that is 
transmitted with the ZID also includes an identification 
10 of the transmitting subsystem. 

Any registration technique may be employed to inform 
the central controller 56 as to the location of a 
subscriber unit 10 in the integrated subsystem. 
Preferably, the registration informa-tion includes a 
15 subsystem ID, identifying the subsystem to which the 
subscriber unit is currently registered and/or the 
subsystem on which the subscriber unit expects to receive 
outbound messages. This subsystem may be designated as 
the outbound home subsystem (OHSS) of the subscriber unit. 
20 The registration information should also include an 
identification of the zone in which the subscriber unit is 
located. An example of a registration process that 
provides this informa-tion is disclosed in the United 
States Patent Application filed concurrently herewith and 
25 entitled "System and Method for Managing Subscriber Unit 
Location Information In An Integrated Network," Serial No. 

, assigned to the assignee of the present 

invention and incorporated herein by reference. 

The subscriber units in the integrated system may 
30 have different functionalities. For example, a subscriber 
unit may only be able to access one type of subsystem 
while another subscriber unit may be able to access many 
different subsystems . The types of messages that a 
subscriber unit can handle may also differ greatly from 
35 subscriber unit to subscriber unit. In accordance with 
the present invention, the subscribers of the integrated 
system have the freedom of choosing the preferred 
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subsystems to be employed for various types of message 
information communicated between the integrated system and 
the subscriber unit. More particularly, the subscriber 
unit stores in the memory 77, for each type of message 
5 inf orma-tion that the subscriber unit can handle, a list 
of the subsystems that can be accessed to communicate the 
message type to the subscriber unit. Each list associated 
with a given message type is organized in decreasing order 
according to the subscriber unit's preference for using a 
10 subsystem to communicate the particular type of message 
information. The lists are combined in a table designated 
as the LSS stored in the memory 77. An example of an LSS 
is as follows 



Type of 
Message 


Preferred 
Subsystem 


Alternativ 
e I 


Alternativ 
e II 


numerical 
short 


SI 


S2 


S3 


numerical 
long 


S2 ; 


S3 


SI 


alpha- 
numeric 
short 


SI 


S2 


S3 


alpha- 
numeric 
long 


S2 


S3 




graphic 


S2 


S3 





15 

In this example, the subscriber unit is capable of 
handling five different types of message information: 

20 short numerical messages, long numerical messages, short 
alpha- numeric messages, long alpha-numeric messages and 
graphic messages. The subscriber unit is also capable of 
accessing three different subsystems SI, S2 and S3. The 
subsystem SI may be, for example, a wide area paging 

25 subsystem; the subsystem S2 may be, for example, a small 
area subsystem such as a WLAN; and the third subsystem S3 
may be a wired subsystem such as the Internet. It can be 
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seen from the LSS in this example that although the 
subscriber unit can access three subsystems, it prefers to 
use the WLAN (S2) to carry long numeric, alpha -numeric and 
graphic messages. If the WLAN- is not available, the 
5 customer's next preference is to use a wired connection 
such as S3 to carry this type of message information. If 
the wired connection S3 is not available either, the long 
numeric message may be carried on the paging subsystem. 
It is also clear from the LSS in this example that the 
10 subscriber unit prefers the paging network SI for short 
numeric and alpha-numeric messages with its next preferred 
subsystem for these types of messages being the WLAN S2 
and thereafter the wired subsystem S3. Many other types 
of messages may be accommodated in an integrated network 
15 in accordance with the present invention in addition to 
those mentioned above such as voice traffic that is 
communicated in real time, non-real time voice messages. 

It is noted that the LSS need only be stored in the 
subscriber unit's memory 77, there being no need for the 
20 central controller 56 of the integrated system to know 
this information. If desired, a subscriber unit can be 
preprogrammed with a default LSS stored in a programmable 
portion of the memory 77. Preferably, the subscriber is 
allowed to reprogram the LSS of the subscriber unit 10 
25 utilizing an input device such as the switches 80 depicted 
for the pager 70 in Fig. 3. 

When the integrated system has a message of a 
particular type to be transmitted on an outbound channel 
to a subscriber unit 10, the central controller 56 obtains 
30 the currently stored registration information for the 
subscriber unit. This registration information as 
discussed above will include a zone identification 
identifying the zone in which a subscriber unit was last 
located and the outbound home subsystem of the subscriber 
35 unit. In order to locate a subscriber unit and to inform 
the unit that the integrated system has a message of a 
particular type that is to be communicated to the unit, 
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the central controller 5 6 causes a "where are you" (WRY) 
message to be broadcast on the subscriber unit f s current 
outbound home subsystem (OHSS) in the zone identified by 
the stored zone identification information. This WRY 
5 message includes information representing the type of 
message that the integrated system expects to transmit to 
the subscriber unit 10 on a selected outbound subsystem. 

Upon receiving a WRY message, the subscriber unit 10 
operates in accordance with the flow chart depicted in 
10 Fig. 4 to identify one or more outbound subsystems from 
which the subscriber unit can receive the expected message 
information according to the type of message information 
that is indicated in the WRY message. The subscriber unit 
10 also operates in accordance with the flow chart of Fig. 
15 4 when the subscriber unit itself initiates communication 
with the integrated system without receiving a WRY 
message. In this later case, the subscriber unit operates 
in accordance with Fig. 4 to identify one or more outbound 
subsystems from which the subscriber unit can receive an 
20 expected reply message to its transmitted message 
according to the type of the expected reply message. In 
accordance with the flow chart of Fig. 4, the subscriber 
unit also determines the inbound subsystem to be used to 
communicate the identity of the one or more possible 
25 outbound subsystems to the integrated system. 

More particularly, at a block 90, the microprocessor 
75 of the subscriber unit initializes a pointer pt to the 
first or highest priority item in the list in the 
subscriber unit's stored LSS that is associated with the 
30 expected message type to be received from an outbound 
subsystem as indicated, for example, in a received WRY 
message. The microprocessor 75 also initializes at block 
90 an SSS list to nil wherein the SSS list is utilized to 
store the identity of the one or more outbound subsystems 
35 capable of communicating the expected message type wherein 
the subsystems cover the current location of the 
subscriber unit 10 as described below. From block 90, the 



SUBSTITUTE SHEET (RULE 26) 




WO 97/08903 PCT/US9 6/1 1693 

microprocessor 75 proceeds to block 92 to determine 
whether the pointer pt is nil. If it is not, the 
microprocessor 7 5 determines at block 94 whether the most 
preferred subsystem identified in the list associated with 
5 the expected message type covers the current location of a 
subscriber unit. 

In order to determine whether a wireless outbound 
subsystem covers the current location of the subscriber 
unit 10, the subscriber unit 10 tries to synchronize to 
10 the wireless subsystem. If the subscriber unit 10 
receives and correctly decodes system control information 
from the indicated subsystem, then the subscriber unit 10 
determines that the identified subsystem does cover the 
current location of the subscriber unit. The system 
15 control information decoded by the subscriber unit may 
include the identification of the subsystem from which the 
information was received; the identification of the zone 
in which the information was transmitted; and the 
identification of the particular transmitter unit in the 
20 zone that transmitted the information. The subscriber 
unit upon receiving an RF signal measures its signal 
strength. The subscriber unit then determines the 
identity of the transmitter unit with the strongest signal 
in a given zone and subsystem from which the unit 10 
25 received system control information. The identity of the 
strongest transmitter unit, zone and subsystem are then 
stored in the memory 77. It is noted that in order to 
determine whether a wired subsystem covers the current 
location of a subscriber unit, the microprocessor 75 
30 determines whether it can currently access the wired 
subsystem. 

If the microprocessor 7 5 determines that the 
subsystem indicated by the pointer pt does cover the 
current location of the subscriber unit, the 
35 microprocessor proceeds from block 94 to block 98 to 
insert the identity of the subsystem in the list SSS along 
with the zone identification received therewith and the 
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identity of the strongest transmission unit. If the 
subsystem indicated by the pointer pt does not cover the 
current location of the user, the microprocessor 75 
proceeds to block 9 6 to increment the pointer pt to the 
5 next most preferred subsystem in the list of the LSS 
associated with the expected message type. After the 
microprocessor 7 5 identifies each of the subsystems in the 
list of the LSS associated with the expected message type 
that covers the current location of the subscriber unit 
10 10, the microprocessor 75 proceeds from block 92 to block 
102. 

The microprocessor 75, at block 102 , sets a pointer 
to the first entry in the SSS list that is a two-way 
subsystem, i.e. the most preferred outbound subsystem for 
15 the expected message type covering the subscriber unit's 
current location and having an inbound channel. If the 
pointer identifies a two-way subsystem in the SSS list as 
determined at block 104, the microprocessor proceeds to 
block 106. At block 106, the microprocessor 75 generates 
20 a reply message and controls the transceiver 72 to 
-transmit the reply message on an inbound channel of the 
identified two-way subsystem. This reply message 
includes, among other things, an identification of the 
subscriber unit 10, as well as the SSS list which, as 
25 described above, includes in order of preference the 
identity of one or more subsystems suitable for the 
expected traffic covering the current location of the 
subscriber unit and in association with the wireless 
subsystems identi-fied, a zone identification and 
30 . identification of the strongest transmitter unit. It is 
noted that in an alternative embodiment of the present 
invention, the SSS may take the form of a record instead 
of a list wherein the SSS record stores only the most 
preferred outbound subsystem that is capable of handling 
35 the expected message information and that covers the 
current location of the user . Such an embodiment is 
simpler. However, the integrated system has no choice but 
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to use the single identified outbound subsystem for 
communicating the message information. When the SSS 
includes a list of subsystems, the integrated system may 
select a particular subsystem based on availability, 
5 quality, etc. as well as the subscriber unit's preference. 

The microprocessor 75 will proceed to block 108 if 
none of the subsystems contained in the SSS list includes 
an inbound channel accessible by the subscriber unit or if 
the SSS list is nil or empty. In the later case even 
10 though there currently is no outbound channel for the 
expected message type, the subscriber unit can communicate 
this information to the integrated system on an available 
inbound subsystem. The integrated system can then respond 
to the subscriber unit by transmitting a message of a 
15 different type, but preferably related to the expected 
message, on an outbound subsystem covering the current 
location of the subscriber unit and capable of handling 
the different type message. 

At block 108, the microprocessor 75 sets a pointer to 
20 the first entry in an ordered inbound list. This inbound 
list contains a list of all of the inbound subsystems that 
the subscriber unit can access regardless of message type 
wherein the list is ordered according to the subscriber 
unit's preference in using a subsystem as an inbound 
25 subsystem. After setting the pointer at block 108, the 
microprocessor 7 5 proceeds to block 110 to determine 
whether the pointer is nil. If not, the microprocessor 
proceeds to block 112. At block 112, the microprocessor 
7 5 determines whether the inbound subsystem identified by 
30 the pointer set at block 108 covers the current location 
of the subscriber unit. It is noted that each inbound 
subsystem may be associated with an outbound subsystem 
such that if the subscriber unit is in the area covered by 
the outbound subsystem associated with an inbound 
35 subsystem, then it is determined that the inbound 
subsystem covers the current location of the subscriber 
unit. The subscriber unit determines whether the outbound 
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subsystem covers the current location of the subscriber 
unit in the same manner as discussed above with reference 
to block 94. If the inbound subsystem indicated by the 
pointer pt does cover the current location of the 
5 subscriber unit, the microprocessor 75 proceeds to block 
116 to generate the reply message as discussed above and 
to transmit the reply message on the inbound subsystem 
identified at block 112. If the most preferred inbound 
subsystem does not cover the current location of the 
10 subscriber unit 10, the microprocessor 75 proceeds to 
block 114 to increment the pointer to indicate the next 
most preferable inbound subsystem. Thereafter the 
microprocessor 75 returns to block 110 as discussed above. 
It is noted that the inbound subsystem selection process 
15 indicated by the dashed box 120 may also be used to find 
the proper inbound subsystem when a subscriber unit 10 
initiates a connection to the integrated system. 

Upon receiving a reply message from a subscriber 
unit, the central controller 56 of the integrated system 
20 has knowledge not only of the current location of the 
subscriber unit, i.e. zone, but also the identity of the 
preferred outbound subsystems covering the unit 10 and 
their strongest transmission unit. The central controller 
56 also knows from the reply message, the identification 
25 of the inbound subsystem used to communicate the reply 
message and the identity of the inbound system receiver 
i.e. the receiver that received and correctly decoded the 
inbound reply message from the subscriber unit. The 
central controller 5 6 may select the outbound subsystem 
30 identified in the received SSS list that is the first 
subsystem available to communicate the expected message 
information to the subscriber unit. The central 
controller 56 may also base its selection of a particular 
outbound subsystem identified in the received SSS list on 
35 quality considerations as well or in the alternative. 
After selecting the outbound subsystem that is to transmit 
the expected message information to the subscriber unit, 
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the central controller 56 of the integrated system will 
cause a "where to listen" (WTL) message to the subscriber 
unit 10 on the selected outbound subsystem. 
Alternatively, the subscriber unit's outbound home 
5 subsystem may be utilized to transmit the WTL message. 
The WTL message directs the subscriber unit 10 to the 
chosen outbound subsystem, selected zone and transmitter 
unit that will be used to communicate the expected message 
information to the subscriber unit. 
10 Thus, it can be seen that the subsystem selection 

process in accordance with the present invention is 
flexible, efficient, and takes into consideration the 
preference of the subscriber. Therefore, message 
information will be communicated to the subscriber unit 
15 using the best outbound subsystem of a number of 
subsystems of the integrated system. This selected 
outbound subsystem may or may not be the same as the 
inbound or outbound subsystem used to communicate control 
information. Many modifications and variations of the 
20 present invention are possible in light of the above 
teachings. Thus, it is to be understood that, within the 
scope of the appended claims, the invention may be 
practiced otherwise than as described hereinabove. 

What is claimed and desired to be secured by Letters 
25 Patent is: 
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CLAIMS 



1. A method of operating a subscriber unit capable 
of receiving system control information and message 
5 information of different types from a plurality of 
subsystems in an integrated system, said subsystems being 
capable of operating independently and in communication 
with central controller of said integrated system and said 
plurality of subsystems including at least one outbound 
10 subsystem capable of communicating information to the 
subscriber unit on an outbound channel and at least one 
inbound subsystem capable of receiving information 
communicated from the subscriber unit on an inbound 
channel, said method comprising: 
15 storing information identifying, for each of said 

different types of messages that said subscriber unit can 
receive, a list of the subsystems capable of communicating 
the message type and said list being ordered according to 
the subscriber unit's preference; 
20 receiving control information from said integrated 

system identifying a particular type of outbound message 
to be communicated to the subscriber unit; 

identifying a most preferred subsystem in the list 
stored for said received message type covering an area in 
25 which said subscriber unit is located; and 

communicating to said integrated system, subsystem 
selection information including the identity of said most 
preferred subsystem covering the area in which said 
subscriber unit is located. 



30 
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2. A method of operating a subscriber unit in an 
integrates system as recited in claim 1 including the 
steps of determining whether the most preferred subsystem 
for said message type has an inbound channel for receiving 

5 communications from the subscriber unit and if said most 
preferred subsystem does have said inbound channel, 
. communicating said subsystem selection information on said 
inbound channel of said most preferred subsystem for said 
message type. 

10 

3 . A method of operating a subscriber unit in an 
integrated system as recited in claim 2 including the 
steps of storing an inbound list of preferred inbound 
subsystems that said subscriber unit is capable of 

15 accessing; and in response to a determination that said 
most preferred subsystem for said message type does not 
have an inbound channel, identifying from said inbound 
list a most preferred inbound subsystem covering the 
location of said subscriber unit for communicating said 

20 subsystem selection information on. 



-19 



SUBSTITUTE SHEET (RULE 26) 




WO 97/08903 PCT/US96/1 1693 

4. A method of operating a subscriber unit capable 
of receiving system control information and message 
information of different types from a plurality of 
subsystems in an integrated system, said subsystems being 
5 capable of operating independently and in communication 
with central controller of said integrated system and said 
plurality of subsystems including at least one outbound 
subsystem capable of communicating information to the 
subscriber unit on an outbound channel and at least one 
10 inbound subsystem capable of receiving information 
communicated from the subscriber unit on an inbound 
channel, said method comprising: 

storing information identifying, for each of said 
different types of messages that said subscriber unit can 
15 receive, a list of the subsystems capable of communicating 
the message type and said list being ordered according to 
the subscriber unit's preference; 

receiving control information from said integrated 
system identifying a particular type of outbound message 
20 to be communicated to the subscriber unit; 

identifying each of the subsystems in the list stored 
for said received message type covering an area in which 
said subscriber unit is located; and 

communicating to said integrated system, subsystem 
25 selection information including the identity of the 
identified subsystems in the list stored for the received 
message type covering the area in which the subscriber 
unit is located . 

30 5. A method of operating a subscriber unit in an 

integrates system as recited in claim 4 including the 
steps of identifying the most preferred subsystem for said 
message type covering the area of said subscriber unit 
that has an inbound channel for receiving communications 

35 from the subscriber unit and communicating said subsystem 
selection information on said most preferred subsystem 
with the inbound channel. 
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6. A method of operating a subscriber unit in an 
integrated system as recited in claim 2 including the 
steps of storing an inbound list of preferred inbound 
5 subsystems that said subscriber unit is capable of 
accessing; and in response to a determination that none of 
said subsystems for said message type covering the unit's 
location have an inbound channel, identifying from said 
inbound list a most preferred inbound subsystem covering 
10 the location of said subscriber unit for communicating 
said subsystem selection information on. 
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7. A method of selecting a subsystem for 
communicating message information to a subscriber unit 
capable of receiving system control information and 
message information of different types from a plurality of 
5 subsystems in an integrated system, said subsystems being 
capable of operating independently and in communication 
with central controller of said integrated system and said 
plurality of subsystems including at least one outbound 
subsystem capable of communicating information to the 
10 subscriber unit on an outbound channel and at least one 
inbound subsystem capable of receiving information 
communicated from the subscriber unit on an inbound 
channel, said method comprising: 

storing in said subscriber unit information 
15 identifying, for each of said different types of messages 
that said subscriber unit can receive, a list of the 
subsystems capable of communicating the message type; 

receiving control information from said integrated 
system identifying a particular type of outbound message 
20 to be communicated to the subscriber unit; 

identifying each of the subsystems in the list stored 
for said received message type covering an area in which 
said subscriber unit is located; 

communicating to said integrated system, subsystem 
25 selection information including the identity of the 
identified subsystems in the list stored for the received 
message type covering the area in which the subscriber 
unit is located; 

receiving in the integrated subsystem said subsystem 
30 selection information; and 

selecting a subsystem for communicating said outbound 
message to said subscriber unit from the subsystems 
identified in said received subsystem selection 
information based upon the availability of said identified 
35 subsystems to communicate said outbound message to said 
subscriber unit. 
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8. A method of selecting a subsystem for 
communicating message information to a subscriber unit 
capable of receiving system control information and 
message information of different types from a plurality of 
5 subsystems in an integrated system, said subsystems being 
capable of operating independently and in communication 
with central controller of said integrated system and said 
plurality of subsystems including at least one outbound 
subsystem capable of communicating information to the 
10 subscriber unit on an outbound channel and at least one 
inbound subsystem capable of receiving information 
communicated from the subscriber unit on an inbound 
channel, said method comprising: 

storing in said subscriber unit information 
15 identifying, for each of said different types of messages 
that said subscriber unit can receive, a list of the 
outbound subsystems capable of communicating the message 
type; 

receiving control information from said integrated 
20 system identifying a particular type of outbound message 
to be communicated to the subscriber unit; 

identifying each of the outbound subsystems in the 
list stored for said particular message type covering an 
area in which said subscriber unit is located; 
25 communicating to said integrated system, subsystem 

selection information including the identity of the 
identified outbound subsystems in the list stored for the 
received message type covering the area in which the 
subscriber unit is located; 
30 receiving in the integrated subsystem said subsystem 

selection information; 

selecting one of said outbound subsystems identified 
in said received subsystem selection information; and 

communicating said outbound message to said 
35 subscriber unit on said one outbound subsystem. 
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9. A method of selecting a subsystem for 
communicating message information to a subscriber unit 
capable of receiving system control information and 
message information of different types from a plurality of 
5 subsystems in an integrated system, said subsystems being 
capable of operating independently and in communication 
with central controller of said integrated system and said 
plurality of subsystems including at least one outbound 
subsystem capable of communicating information to the 
10 subscriber unit on an outbound channel and at least one 
inbound subsystem capable of receiving information 
communicated from the subscriber unit on an inbound 
channel, said method comprising: 

communicating system control information to a 
15 subscriber unit, said control information identifying a 
particular type of outbound message information to be 
communicated to said integrated system; 

receiving subscriber control information from a 
subscriber unit responsive to said system control 
20 information, said subscriber control information including 
the identity of a plurality of outbound subsystems capable 
of communicating said particular message type and covering 
an area in which said subscriber unit is located; 

selecting one of said plurality of identified 
25 outbound subsystems for communicating outbound message 
information of the particular type; and 

communicating said outbound message information on 
said selected outbound subsystem. 
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10. A method of selecting a subsystem for 
communicating message information to a subscriber unit in 
an integrated system as recited in claim 9 including the 
step of communicating a message to the subscriber unit 
5 informing the subscriber unit of the subsystem selected to 
communicate the outbound message information. 



11. A method of selecting a subsystem for 
communicating message information to a subscriber unit in 
10 an integrated system as recited in claim 9 wherein said 
one outbound subsystem is selected based on its 
availability to communicate said outbound message 
information before another of said subsystems . 

15 12. A method of selecting a subsystem for 

communicating message information to a subscriber unit in 
an integrated system as recited in claim 9 wherein said 
one outbound subsystem is selected based on the quality of 
said one subsystem. 

20 

13. A method of selecting a subsystem for 
communicating message information to a subscriber unit in 
an integrated system as recited in claim 9 wherein said 
subscriber control information indicates the preference of 
25 the subscriber unit for utilizing the identified outbound 
subsystems for the particular message type and said one 
outbound subsystem is selected based on said subscriber 
unit's preference. 
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14. A method of selecting a subsystem for 
communicating message information to a subscriber unit 
capable of receiving system control information and 
message information of different types from a plurality of 
5 subsystems in an integrated system, said subsystems being 
capable of operating independently and in communication 
with central controller of said integrated system and said 
plurality of subsystems including at least one outbound 
subsystem capable of communicating information to the 
10 subscriber unit on an outbound channel and at least one 
inbound subsystem capable of receiving information 
communicated from the subscriber unit on an inbound 
channel, said method comprising: 

communicating system control information to a 
15 subscriber unit, said control information identifying a 
particular type of outbound message information to be 
communicated to said integrated system; 

receiving subscriber control information from a 
subscriber unit responsive to said system control 
20 information, said subscriber control information including 
the identity of at least one outbound subsystem capable of 
communicating said particular message type and covering an 
area in which said subscriber unit is located; and 

communicating said outbound message information on 
25 said selected outbound subsystem. 
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15. A system for operating a subscriber unit capable 
of receiving system control information and message 
information of different types from a plurality of 
subsystems in an integrated system, said subsystems being 
5 capable of operating independently and in communication 
with central controller of said integrated system and said 
plurality of subsystems including at least one outbound 
subsystem capable of communicating information to the 
subscriber unit on an outbound channel and at least one 

10 inbound subsystem capable of receiving information 
communicated from the subscriber unit on an inbound 
channel, said system comprising: 

a memory for storing information identifying, for 
each of said different types of messages that said 

15 subscriber unit can receive, a list of the subsystems 
capable of communicating the message type; 

a receiver for receiving control information from 
said integrated system identifying a particular type of 
outbound message to be communicated to the subscriber 

20 unit; 

a processor for identifying an outbound subsystem in 
the list stored for said received message type covering an 
area in which said subscriber unit is located; and 

communication means for communicating to said 
25 integrated system, subsystem selection information 
including the identity of said most preferred subsystem 
for said message type covering the area in which said 
subscriber unit is located. 

30 16. A system for operating a subscriber unit in an 

integrated system as recited in claim 15 wherein said 
communication means includes a transmitter for wireless 
communication of said subsystem information. 

35 17. A system for operating a subscriber unit in an 

integrated system as recited in claim 15 wherein said 

-27- 



SUBSTITUTE SHEET (RULE 26) 



WO 97/08903 PCT/US96/1 1693 



communication means includes a port for a hardwire 
connection to a subsystem. 

18. A system for operating a subscriber unit in an 
5 integrated system as recited in claim 15 wherein said 
processor identifies the most preferred subsystem 
identified for said message type covering the area of said 
subscriber unit that has an inbound channel for receiving 
communications from the subscriber unit and said 
10 communication means communicates said subsystem selection 
information on said most preferred subsystem with the 
inbound channel . 

19. A system for operating a subscriber unit in an 
15 integrated system as recited in claim 16 wherein said 
memory stores an inbound list of preferred inbound 
subsystems that said subscriber unit is capable of 
accessing; and in response to a determination that none of 
said subsystems covering the unit have said inbound 
20 channel, said processor identifies from said inbound list 
a most preferred inbound subsystem covering the location 
of said subscriber unit for communicating said subsystem 
selection information on. 



-28- 



SUBSTITUTE SHEET (RULE 26) 



WO 97/08903 



PCT/US96/11693 



20. A system for operating a subscriber unit capable 
of receiving system control information and message 
information of different types from a plurality of 
subsystems in an integrated system, said subsystems being 
5 capable of operating independently and in communication 
with central controller of said integrated system and said 
plurality of subsystems including at least one outbound 
subsystem capable of communicating information to the 
subscriber unit on an outbound channel and at least one 
10 inbound subsystem capable of receiving information 
communicated from the subscriber unit on an inbound 
channel, said system comprising: 

a memory for storing information identifying, for 
each of said different types of messages that said 
15 subscriber unit can receive, a list of the subsystems 
capable of communicating the message type and said list 
being ordered according to the subscriber unit's 
preference for communicating the message type on a 
subsystem; 

20 a receiver for receiving control information from 

said integrated system identifying a particular type of 
outbound message to be communicated to the subscriber 
unit; 

a processor for identifying each of the subsystems in 
25 the list stored for said received message type covering an 
area in which said subscriber unit is located; and 

communication means for communicating to said 
integrated system subsystem selection information 
including the identity of all of the identified subsystems 
30 in the list stored for the received message type covering 
the area in which the subscriber unit is located. 

21. A system for operating a subscriber unit in an 
integrated system as recited in claim 20 wherein said 
35 communication means includes a transmitter for wireless 
communication of said subsystem information. 
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22. A system for operating a subscriber unit in an 
integrated system as recited in claim 20 wherein said 
communication means includes a port for a hardwire 
connection to a subsystem. 

5 

23. A system for operating a subscriber unit in an 
integrates system as recited in claim 20 wherein said 
processor determines whether a subsystem identified for 
said message type covering the area of said subscriber 

10 unit has an inbound channel for receiving communications 
from the subscriber unit and if one of said subsystem does 
have said inbound channel, communicating said subsystem 
selection information on a most preferred one of said 
subsystems with an inbound channel . 

15 

24. A system for operating a subscriber unit in an 
integrated system as recited in claim 23 wherein said 
memory stores an inbound list of preferred inbound 
subsystems that said subscriber unit is capable of 

20 accessing; and in response to a determination that none of 
said subsystems for said message type have an inbound 
channel, identifying from said inbound list a most 
preferred inbound subsystem covering the location of said 
subscriber unit for communicating said subsystem selection 

25 information on. 



30 



SUBSTITUTE SHEET (RULE 26) 



WO 97/08903 



PCT/US96/11693 



1/3 




FIG. 1 



70 



72 



TRANSCEIVER 
#1 



TRANSCEIVER 
#N 

C 



73 



DISPLAY 




ALERT 


t 


t r 



DECODER/CONTROLLER 



75 



MPU 



r 



77 



MEMORY 



74 
81 



l 


[ 


I 


{ 

^80 


CODE PLUG 




SWITCHES 



c 
o 

M 



P 
O 
R 
T 



FIG. 3 



WO 97/08903 



PCT/US96/11693 



2/3 



56 



CENTRAL 
CONTROLLER 




LARGE 
AREA 
DATA- 
BASE 



r S2 


^54 


LARGE 




LOCAL 




AREA 




NETWORK 




SERVER 




INTERFACE 






LOCAL 
DATA- 
BASE 



SERVER 



i 



El 



LOCAL 
NETWORK 
INTERFACE 



^40 N 



EXTERNAL 
NETWORK 

. 50 



Vr 16 ^Z* 



EXTERNAL 
NETWORK 

_ - 30 





18 




/ / 
/ / 
/ i 

OS' 



> Jj^ ^™«^ r ^ 



fir 



\ 

\ 

\ N 
\ \ 
N \ 
N \ 
* ,\ \ 

'X 



FIG. 2 



WO 97/08903 PCT/US96/1 1693 



3/3 



C SUB-SYSTEM 
SELECTION J 



pt=01 OF THE RIGHT 
LSS, SSS=nil 




90 



YES 



1 



102 



pt=THE FIRST 
TWO WAY IN 
SSS 



NO 







0 






pt=pt A .next 












\ 


r r 106 T 




TRANS. RM ON 
pt WITH SSS 





116 



TRANS. RM ON 
pt WITH SSS 



FIG. 4 




120 



pt = 11 OF THE 
RIGHT LSS 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US96/11693 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :H04Q 7/12 
US CL :379/58 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 379/57. 58; 370/85.13, 124; 340/825, 825.07, 825.21, 825.3; 455/38 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
NONE 



Electronic data b ise consulted during the international search (name of data base and, where practicable, search terms used) 
Please See Extra Sheet. 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 5,210,785 (SATO ET AL.) 11 May 1993; see 
Abstract, column 1, line 57-column 2, line 20; Figure 9 

US, A, 5,315,642 (FERNANDEZ) 24 May 1994; see 
Abstract, columns 1-4 

US, A, 5,196,842 (GOMEZ ET AL.) 23 March 1993; see 
Abstract, figures 2, 3, columns 1-3. 



1, 4, 7, 8, 9, 

14, 15, 20 

1, 4, 7-9, 14, 

15, 20 

1, 4, 7-9, 14, 
15, 20 



j~] Further documents are listed in the continuation of Box C. j^] See patent family annex. 



* Special categories of cited document*: 

"A* document defining the general state of the art which is not considered 

to be part of particular relevance 

" E* earlier document published on or after the international filing date 

" L" document which may throw doubts on priority ctaim(s) or which is 

cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 

* P" document published prior to the international filing date but later than 

the priority date claimed 



•*p uter document published after the international filing date or priority 

date and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 
when the document is taJcn alone 

*Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to ■ person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
16 SEPTEMBER 1996 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Date of mailing of the international search report 



0 4 OCT 1996 



Jthorized officer 



WAYNE BOST 
Telephone No. (703) 305-4778 



Form PCT/1SA/210 (second shcct)(July 1992)* 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US96/ 11693 



B. FIELDS SEARCHED 

Electronic data bases consulted (Name of data base and where practicable terms used): 
APS 

search terms: list* or memor? or database* or data(w)basc* or register* or catalog* or table* 

prefer? or rank or ranking or priority or prioritized or order?; channel* or communication (2w) resource* 



Form PCT/ISA/210 (extra shect)(July 1992)* 



